The 3-keto derivatives of trehalose and sucrose respectively were prepared by a one-step enzymatic route using D-glucoside 3-dehydrogenasefrom Flavobacterium saccharophilum. Reductive aminationof 3-ketotrehalose with ammonium acetate and sodiumcyanoboro- This enzyme converts some hexopyranosides to the corresponding 3-keto compounds1"^. The purification and characterization of this enzyme was reported by some researchers5~7). However, the D-glucoside 3-dehydrogenase of A. tumefaciens is an inducible enzyme and its activity rapidly decays on cessation of growth on cultivation. This feature limits the application of the bacteria as biosynthetic agents. Werecently found the D-glucoside 3-dehydrogenase in Flavobacterium saccharophilum which is involved in the degradation of the antifungal agents, validamycins, as the trigger enzyme in the C-N bond cleavage of validoxylamine A8~10). The D-glucoside 3-dehydrogenase in F. saccharophilum is a constitutive enzyme and approximately 80 % of its activity is contained in the membranefraction of this organism. This paper describes the preparation of 3-ketotrehalose and 3-ketosucrose using a membrane fraction of F. saccharophilum, the reductive amination of these keto compoundswith ammonium acetate and sodium cyanoborohydride, and the catalytic hydrogenation of the oximes obtained from the keto compounds. The antibiotic and glycohydrolase inhibitory activities of the 3-amino-3-deoxy disaccharides are also reported.
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Preparation of 3-Ketotrehalose and 3-Ketosucrose 3-Ketotrehalose and 3-ketosucrose were prepared by the one-step enzymatic route using a membrane fraction of F. saccharophilum. The resulting incubation mixture of a substrate (1 g) and a membranefraction was centrifuged and the supernatant was applied to a column of activated carbon and eluted with 50%MeOH. The concentrate of the eluate was then applied to a column of Dowex 50W-X8(Ca2+). The column was developed with water to give 3-ketotrehalose (550 mg) or 3-ketosucrose (470 mg). The structure of the 3-keto compounds were confirmed by 1H and 13C NMRdata. Catalytic hydrogenation of the oxime obtained by treatment of 3-ketotrehalose (500 mg) with hydroxylamine in MeOHstereoselectively formed compound T-I (240 mg). In the case of 3-ketosucrose, the desired 3-amino-3-deoxy disaccharide was not obtained using similar techniques because the glycosidic bond of the oxime derivative was cleaved by catalytic hydrogenation.
Structure Determination of 3-Amino-3-deoxy Derivatives
CompoundT-I or S-I was heated under reflux with Amberlyst 15 in MeOHfor 40 hours. The hexosamine moiety was adsorbed on the ion-exchange resin and eluted from the resin with concentrated NH4OH-MeOH(14 : 86). The eluate was chromatographed on CM-Sephadex C-25 (NH4+) and Dowex1-X2 (OH~) to give two products. They were identified as methyl 3-amino-3-deoxy-a- furanoside (designated as 3-sucrosamine), respectively, since the methanolysis of these compounds gave methyl 3-amino-3-deoxy-a:-D-glucopyranoside and its /3-anomer. The structure of compound T-III was determined to be 3-amino-3-deoxy-a-D-mannopyranosyl a-D-glucopyranoside since its methanolysis gave only methyl 3-amino-3-deoxy-aHD-mannopyranoside.
Biological Properties
, possesses a remarkable inhibitory activity against Mycobacterium tuberculosis and Mycobacterium avium, whereas the synthetic 6-trehalosamine18) is inactive.
The prepared 3-amino-3-deoxy disaccharides, except compound S-I, showed weak antibacterial activity against some bacterial species by the cylinder-plate assay method (Table 1 ). In particular, it is noteworthy that 3-sucrosamine (S-II) is no less active against Staphylococcus aureus and Bacillus subtilis than 3-trehalosamine (T-II). Compounds T-I and T-III showed weak antibacterial activity against Escherichia coli, while 3-trehalosamine and 3-sucrosamine were inactive. No activity at 10~3 m.
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The 3-amino-3-deoxy disaccharides prepared from trehalose showed no inhibitory activity against any glycohydrolases tested. CompoundsS-I and S-II showed weak inhibitory activity against various invertases and an insect trehalase, respectively (Table 2) Reductive Amination of 3-Keto Compounds 589 Method A: To a solution of 3-ketotrehalose (1 g) and CH3COONH4(3 g) in MeOH(20ml), NaBH3CN(1.5 g) and HC1 (2 n, 0.6 ml) were added, and the solution was stirred for 16 hours at room temperature. The mixture was concentrated, dissolved in water (200 ml), and then applied to a column of activated carbon (200 ml). The column was washed with water and eluted with 50% MeOH. The eluate was concentrated and chromatographed on a column of Amberlite CG-50 (NH4+, 100 ml) with 0.1 n NH4OH. Finally, the eluate was chromatographed on a column of Dowex1-X2 (OH", 170 ml) with water to give homogeneous compounds T-I (150 mg), T-II (65 mg) and T-III (28 mg), 
